Forty-five crossbred rabbits (Dutch X New Zealand White) of mixed sexes age between 5 and 7 weeks were used for the study. They were divided into 5 groups of 9 rabbits each and used in a 10 week feeding trial to evaluated the blood biochemistry and haematology of growing rabbits fed bovine blood -rumen content mixture (BBRCM). The BBRCM which contained 35.4% crude protein and 25.10% crude fibre was included at 0, 10, 20, 30 and 40% levels in diets 1, 2, 3 4 and 5 respectively to replace groundnut in the diets. The hematological indices measured include packed cell volume (PCV), haemoglobin concentration (Hb), red blood cells (RBC), white blood cells (WBC), mean corpuscular volume (MCV), mean haemoglobin concentration (MHC) and mean corpuscular haemoglobin concentration (MCHC). The results indicated insignificant difference (P>0.05) among the groups. Biochemical indices such as total protein, albumin, globulin, glucose, cholesterol, calcium and phosphorus were equally not effected (P>0.05) by treatment diets. These results underline the usefulness of BBRCM for rabbits feeding. The normal indices obtained in this study indicated that up to 40% BBRCM could be incorporated into the diets of growing rabbits without compromising the health status of the rabbits.
INTRODUCTION
Generally, both the haematological and biochemical components of the blood are influenced by the quantity and quality of feed and also the level of antinutritional elements or factors present in the feed (Akinmutimi, 2004) . Biochemical components are sensitive to elements of toxicity in feeds. They can also be used to monitor protein quality of feeds. Haematological components of the blood are also valuable in monitoring feed toxicity especially with feed constituents that affect the formation of blood (Oyawoye and Ogunkunle, 1998) . (Mohammed et al. (2010) fed various levels pf bovine blood -rumen content mixture (BBRCM) to growing rabbits and recommended the inclusion of up to 40% BBRCM in their diets without adverse effect on their performance. However, effect of BBRCM on blood parameters is yet to be fully evaluated. The availability of the rumen content and blood in the Nigerian abattoirs and slaughter houses could be good sources of protein in rabbit diet if properly processed and harnessed (Swain, 1992) . The need to maximize the economic benefits and minimize the disposal problems associated with rumen content and blood led to renewed interest in the investigation of these by -products for possible use as rabbit diet (NANV, 1994) . Since blood and rumen content can be obtained at little or no cost, incorporating them into diets of growing rabbit will go a long way in reducing the feed cost and hence cost of production. Efforts therefore, were made in this study to assess the effect of feeding bovine blood -rumen content mixture on haematological and biochemical blood components of growing rabbits.
MATERIALS AND METHODS
Experimental site: This study was carried out at the rabbit unit of Teaching and Research Farm, University of Maiduguri. The geography and location is as described in Mohammed et al. (2005) .
Management of the experimental stock:
Forty-five (45) crossbred rabbits (Dutch X New Zealand White) of mixed sexes with age ranging from 5 to 7 weeks were randomly allocated to five treatments in groups of 9 rabbits each.
Each rabbit was housed individually in a cage cell. Prior to the experiment the were dewormed with ivomec injection (0.2 ml each rabbit).
Experimental diets:
The composition of the experimental diets and blood bovine blood -rumen content mixture (BBRCM) are shown in Table 1 . The diets contained 0, 10, 20, 30 and 40% BBRCM in diets 1 (control), 2, 3, 4 and 5 respectively. The diets supplied approximately 19% crude protein. Blood collection: At week 10 of the experiment, blood samples were collected from three (3) rabbits per treatment for the determination of the haematological and serum biochemical indices. Samples were collected from the ear vein of the rabbits by venipunture using disposable needle (21 -gauge needle) and syringes. The rabbits were fasted overnight (12hrs) and normally bled in the morning (7.00 -8.00am) to avoid excessive bleeding. Fasting the rabbits was done to avoid the temporary elevation of many blood metabolities by feeding. The collection site was cleaned with alcohol and zylene applied to dilate the veins. Sterile cotton was used to cover the punctured vein after collection. The blood were collected in sample bottles containing dipotassium salt of ethylene diamine -tetra acetic acid (EDTA -K 2+ ) which served as anticoagulant for haematology while the bottles for serum biochemical indices were free of EDTA -K 2+ .
The haematological analysis of blood samples were carried out at the Department of Veterinary Public Health, Faculty of Veterinary Medicine, University of Maiduguri, Nigeria using the routinely available clinical methods (Bush, 1975) . The haematological indices determined were packed cell volume (PCV), haemoglobin concentration (Hb), red blood cell (RBC) count or erythrocytes and white blood cell (WBC) count or leucocytes and differential counts. Others such as mean corpuscular haemoglobin (MCH), mean corpuscular volume (MCV) and mean corpuscular haemoglobin concentration (MCHC) were obtained by calculation according to standard formulae (Schalm et al., 1975 and Jain, 1986) The other blood samples collected without coagulant were used to determine the biochemical components such as albumin, total protein, cholesterol, globulin, glucose, calcium and phosphorus using the methods described by other workers (Spencer and Price, 1997; Ajagbonna et al., 1999; Uko et al., 2000) .
Statistical Analysis: All the data collected were subjected to analysis of variance (ANOVA) using a randomized complete block design (Steel and Torrie, 1980) . Means were separated where applicable using the Duncan's multiple range test (Duncan, 1955) .
RESULTS AND DISCUSSION Haematological indices and Differential counts:
Haematological indices and differential counts are presented in Table 2 . All the haematological parameters (PCV, WBC, RBC and Hb) were similar in all the treatments and within the normal ranges reported by Schalm et al. (1975) and Anon (1990) . The PCV and Hb values were between 42 to 43% and 10.67 to 12.00g/100ml respectively. There were no significant difference (P>0.05) among the treatment means. The PCV and Hb values obtained in this study are similar to the values reported by Mohammed et al. (2005) who fed similar diets to growing rabbits. Hacbath et al. (1983) found that there is a strong influence of diets on haematological traits with PCV and Hb being very strong indicators of the nutritional status of animals. The values for WBC and RBC were between 2.08 to 3.28 x 10 3 /ul and 3.59 to 4.74 x 10 6 /ul respectively. There were no significant differences (P>0.05) between the treatment groups for both WBC and RBC counts, MCV, MCH and MCHC. The values are close to the normal range of 60 -73 fl, 16.23 pg and 26 -34% for MCV, MCH and MCHC respectively (Anon, 1980) . No sign of ill-health or abnormal values were reported during the period of the experiment. Abnormal values may be an indication of anaemia (Bush, 1991; Onifade and Tewe, 1993; Abu et al, 1999) . The differential counts (%) of monocytes, lymphocytes, basophils, neutrophils and eosinophils were also not significantly different (P>0.05). The values are similar and fall within the normal range for health rabbits as reported by Ahamefule et al. (2006) . The normal differential counts (%) values portray the nutritional status of the rabbits, thus indicating adequate nourishment of the subjects (Chuch et al., 1984) . 
Serum biochemistry indices:
The serum biochemical indices are presented in Table 3 . The total protein, albumin, and globulin were not significantly different (P>0.05) among the treatment groups. The value recorded for these parameters are within the acceptable ranges of 5.0 -8.0g/dl, 2.5 -4.0g/dl and 2.15 -2.85g/dl for total protein, albumin, and globulin respectively as reported by Anon (1980) . The values obtained for total protein, albumin and globulin are generally influenced by total protein intake (Birt and Schuldt, 1982; Onifade and Tewe, 1993) , the normal values obtained in this study indicated nutritional adequacy of dietary protein. Abnormal serum albumin usually indicate an alteration of normal systematic protein utilization. Awosanya et al. (1999) demonstrated the dependence of blood protein on the quality and quantity of dietary protein.
Glucose and cholesterol recorded in this experimental were not significantly different (P>0.05) among the treatments and fall within the normal ranges reported by other workers (Anon, 1980; Onifade and Tewe, 1993) .
The calcium and phosphorus values compared favourably with normal ranges of 5.6 -12.7mg/dl and 2.3 -6.9mg/dl for calcium and phosphorus levels of rabbits respectively (Anon, 1980) . 
CONCLUSION
The result of this study indicated that the levels (10 -40%) of BBRCM included in the diets have no adverse effect on haematology and serum biochemical indices of the rabbits. However future studies are needed to evaluate the histopathology of some selected organs to further confirm the suitability and safety of BBRCM in rabbit diets.
